ALS Paragon

Strontium-90
Case Narrative

Los Alamos National Laboratory SMO

Rock -- 09-476
Work Order Number: 0812153

This report consists of the analytical results and supporting documentation for one solid sample
received by ALS Paragon on 12/16/08.

This sample was prepared according to procedure SOP707R10, with procedure modifications
outlined in QASS 365780. In order to reserve volume and due to possible matrix interferences, a
reduced sample equivalent aliquot of ~0.5g was taken from the gamma digestate.

This sample was analyzed for the presence of *Sr according to procedure SOP724R10. The analysis
was completed on 02/08/09.

Total radio-strontium is reported as °Sr. The presence of other radioisotopes of strontium may cause
positive bias in the measured strontium concentration.

The analysis results for this sample are reported on an ‘as received’ basis in units of pCi/gram.

Sample volume was insufficient to allow preparation of a duplicate. A laboratory control sample
duplicate (LCSD) was prepared in lieu of a client sample duplicate.

For this analysis the alpha count rate is monitored for high energy contamination. This sample was
initially analyzed on 01/30/09. The sample had an alpha count rate greater than ten times the alpha
background count rate, indicating contamination of the *°Sr analysis. The sample and batch QC were
submitted for a clean-up procedure per QASS 323388. The sample and batch QC were recounted on
02/08/09. The alpha activity seen in the first count was removed. Results are submitted from the
recount on 02/08/09 without further qualification. Please refer to NCR #11164 in section 6 of this
report.

The requested MDC of 0.06 pCi/gram was not met for the sample and associated method blank
following an extended count time of 1000 minutes. The reported activity for the sample is greater
than the achieved MDC, as indicated by the “M3” qualifier on the final reports. The achieved MDC
for the method blank is less than one fifth the activity for the associated sample. The method blank is
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Radiochemistry Data Package

Section 1

CHAIN OF CUSTODY



ALS Paragon

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0812153
Client Name: Los Alamos National Laboratory SMO
Client Project Name: Rock
Client Project Number: 09-476
Client PO Number: 33204-001-06 F3

Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
CAPU-09-1656 0812153-1 SOLID 09-Dec-08
Page 1 of 1 ALS Paragon

LIMS Version: 6.244A Date Printed: Thursday, February 12, 2009
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Page 1 of 1

Wednesday, December 10, 2008 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 09-476C
LOS ALAMOS REQUEST NUMBER: 09-476
NATIONAL LABORATORY
ATTN: Lance Steere TURNAROUND/REPORT DUE: 1/9/2009

Paragon Analytics, Inc. TURNAROUND REQ'D: 30

225 Commerce

Fort Collins, CO 80524

LAB REQUEST COMMENTS: Please Send results, invoice and questions to Keith greene at LANL.
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
CAPU-09-1656 1 1LPOLY AM241+GS+ISOPU+ISO None S

U+SR90
Relinquished By: Date Time Received By: Date Time
M| e <M e %415+,
<{ i /8 In Chgenl Imm\o\‘o CMW ia-b-0% 105

Printed Name Signature Printed Name Slgnature
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:
Printed Name Signature



CONDITION OF SAMPLE UPON RECEIPT FORM Paragon Analytics

Chent: . AN L Workorder No:  NR 1 >1S 3
Project Manager: (& Initials: C!}’r Date: { 3 -{L- O )
1. Does this project require any special handling in addition to standard Paragon procedures? YES
2. Are custody seals on shipping containers intact? NONE @ NO
3. Are Custody seals on sample containers intact? NONE ;| (YES NO
4 1Is there a COC (Chain-of-Custody) present or other representative documents? @ " NO
5. Are the COC and bottle labels complete and legible? @'
6. s the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. " " @ NO
of containers, matrix, requested analyses, etc.)
7. Were alrbllls / shipping documents present and/or 1emovable'7 'DROP OFF, (f ) NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) : @ YES NO
9. Are all aqueous non-preserved samples pH 4-9? - (/é\) YES © NO
10. Is there sufficient sample for the requested analyses? @ NO
1. Were all samples placed in the proper containers for the requested analyses? @ NO
12. Are all samples within holding times for the requested analyses? @ NO
13. Were all sample containers received intact? (not broken or leaking, etc.) @ NO
. Are all samples iring no heads VOC, GRO, RSK/MEE, Rx CN/S, rad :
14 ples requi 1 g pace ( X radon)  YES . NO
headspace free?  Size of bubble: < green pea > green pea
' Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container required) ( N/E YES NO
16. Were samples checked for and free from the presence of residual chlorine? '
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation . - YES NO
with sodium thiosulfate was not observed.) :
17. Were the samples shipped on ice? P  YES @
18. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*:  #2 #4 &x& © YES @
Cooler #: l
01y, . %
Temperature ("C): >
1>-1-0%
No. of custody seals on cooler:
alex)
Survey/ External uR/hr reading: 13
Acceptance
Information Background pR/hr reading: | |

Were external uR/hr readings < two times background and within DOT acceptance criteria? (YES) NO / NA (If no. see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #1 AND #16.

Ne +ime listtd on Coc  or Inabsgl L

Lo

A < 7
If applicable. was the client contacted? @/NO/NA Contact: // {L'Q‘ )/L\ (9 - Date/Time: IL( L9 (‘”

Project Manager Signature / Date: (4 (r£

4'! L’//
*IR Gun #2: Oakton, SN 29922500201-0066 *IR Gun #4: Oakton, SN 2372220101-0002

Form 201r21.xis (7/30/08)
Page 1 of 1
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Radiochemistry Data Package

Section 2

SAMPLE RESULTS
SUMMARY
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Radiochemistry Data Package

Section 3

QC RESULTS
SUMMARY
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Strontium-90 Analysis by GFPC

PAI 724 Rev 10

Method Blank Results

Lab Name: ALS Paragon
Work Order Number: 0812153
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Lab ID: SR090123-1MB Sample Matrix: SOLID

Prep SOP: PAI 707 Rev 10
Date Collected: 23-Jan-09
Date Prepared: 23-Jan-09
Date Analyzed: 08-Feb-09

Prep Batch: SR090123-1
QCBatchID: SR090123-1-1
Run ID: SR090123-1A

Final Aliquot: 0.504 g
Result Units: pCi/g
File Name: SRA0208

Count Time: 1000 minutes

CASNO Target Nuclide Result +/- 1 s TPU MDC Requested Lab Qualifier
MDC
10098-97-2 Sr-90 0.38 +/- 0.10 0.29 0.06 B.M
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1104 953.7 ug 86.4 40-110 %

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - Requested MDC not met.
B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

Data Package ID: SR0812153-1

Abbreviations:
TPU - Total Propagated Uncertainty (see PAlI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Date Printed: Thursday, February 12, 2009

ALS Paragon
LIMS Version: 6.244A

Page1of 1
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Strontium-90 Analysis by GFPC
PAI 724 Rev 10
Laboratory Control Sample(s)

Lab Name: ALS Paragon
Work Order Number: 0812153

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: Rock 09-476

Lab ID: SR090123-1LCS

Sample Matrix: SOLID
Prep SOP: PAI 707 Rev 10

Date Collected: 23-Jan-09

Date Prepared: 23-Jan-09

Date Analyzed: 08-Feb-09

Prep Batch: SR090123-1

QCBatchID: SR090123-1-1

Run ID: SR090123-1A
Count Time: 1000 minutes

Final Aliquot: 0.504 g

Result Units: pCilg

File Name: SRA0208

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
10098-97-2 Sr-90 214 +/- 25 0.3 216 98.8 75-125 P,M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1108 962.9 ug 86.9 40 - 110 %
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAl SOP 709)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: SR0812153-1
Date Printed: Thursday, February 12, 2009 ALS Paragon Page 1 of 2

LIMS Version: 6.244A
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Strontium-90 Analysis by GFPC
PAI 724 Rev 10
Laboratory Control Sample(s)

Lab Name: ALS Paragon
Work Order Number: 0812153

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: Rock 09-476

Lab ID: SR090123-1LCSD

Sample Matrix: SOLID
Prep SOP: PAI 707 Rev 10

Date Collected: 23-Jan-09

Date Prepared: 23-Jan-09

Date Analyzed: 08-Feb-09

Prep Batch: SR090123-1

QCBatchID: SR090123-1-1

Run ID: SR090123-1A
Count Time: 1000 minutes

Final Aliquot: 0.504 g

Result Units: pCilg

File Name: SRA0208

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
10098-97-2 Sr-90 23.0 +/- 2.7 0.3 216 107 75-125 P,M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1118 896.1 ug 80.2 40 - 110 %
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAl SOP 709)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: SR0812153-1
Date Printed: Thursday, February 12, 2009 ALS Paragon Page 2 of 2

LIMS Version: 6.244A
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Strontium-90 Analysis by GFPC
PAI 724 Rev 10
Duplicate Sample Results (DER)

Lab Name:
Work Order Number: 0812153
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Field ID: Sample Matrix: SOLID Prep Batch: SR090123-1 Final Aliquot: 0.504 g
’ Prep SOP: PAI 707 Rev 10 QCBatchIDMSR090123-4Tj/TT1 8/TT1 7.9279.2-1CBteCBh49 588-d:eB
Lab ID: SR090123-1LCSD
Date Collected: 23-Jan-09 Run ID: SR090123-1A
Date Prepared: 23-Jan-09 Count Time: 1000 minutes

Date Analyzed: 08-Feb-09



Radiochemistry Data Package

Section 4

INDIVIDUAL
SAMPLE RESULTS
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Strontium-90 Analysis by GFPC

Lab Name: ALS Paragon

Work Order Number: 0812153
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

PAI 724 Rev 10
Sample Results

Field ID: CAPU-09-1656 Sample Matrix: SOLID Prep Batch: SR090123-1 Final Aliquot: 0.504 g
Prep SOP: PAI 707 Rev 10 : -1- is: i
Lab ID: 0812153-1 p Vv QCBatchID SR090123-1-1 Pr.ep Basis: As Received
Date Collected: 09-Dec-08 Run ID: SR090123-1A Moisture(%): NA
Date Prepared: 23-Jan-09 Count Time: 1000 minutes Result Units: pCilg
Analysis ReqCode: GPC-A-012 Date Analyzed: 08-Feb-09 Report Basis: As Received File Name: SRA0208
CASNO Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
10098-97-2 Sr-90 21.4+/-25 0.3 0.06 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1284 1124 ug 87.6 40 - 110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: SR0812153-1

Date Printed: Thursday, February 12, 2009 ALS Paragon Page 1 of 1

LIMS Version: 6.244A
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Radiochemistry Data Package

Section 6

QUALITY ASSURANCE @
SUMMARY REPORTS
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Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET
PAR'W.O.#/BATCH _@mmg P~
TEST S~

METHOD (Drr,qﬂ
SOP/REV (PREP) "~ A9
SOP/REV (ANAL)

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may inclnde documentation of minor
deviations mecessary-due-to unigue DQO’s or sample characteristics.. .

120, "“t'/iﬂ? oz

Due to matrix interference in'these samples, the following procedure was performed:

STRONTIUM PROCEDURE MODIFICATION TO REMOVE INTERFERING
ALPHA ACTIVITY

The following changes may be utilized at the technician’s discretion for samples
believed to have elevated actinides, especially Pu.

-  TFollow SOP 707 R9 through step 8.2.14. (if the matrix is soil) or 8.3.9 (if-’che
‘matrix is water) and evaporate samples to dryness on the steam bath. - (sz A,

Add 5'mL of 8 N HINO; and dissolve the salts on the steam bath until dry.
Dissolve the salts in 5'mL of 3N instead of 8N nitric acid. Ensure the entlre sample OQ/
residue is in solution. L( lq
e Remove samples from the steam bath and allow to cool.
- While samples are cooling, prepare an ascorbic acid solutionwith a concentratmn of -

200mg / mL. Ascorbic acid solution must be made fresh daily.
-+ Add 1. mL of the ascorbic acid solution to each sample. Swirl gently.
* Load the samples onto the Sr column that has been preconditioned with 2 mL of 3N

nitric acid (instead of 8 N).
* Rinse the cup as stated in sectiops 8.5.3-8.5.5 syhstitnting 3Nnitde for RN nitrin

=




Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PARW.0.#/BATCH A& 12573
TEST X~
METHOD ¥
SOP/REV (PREP) _F3%/9

SOP/REV (ANAL)

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

1 { 1'0‘\30}"%

1. Sample 0812153-1 consisted of a small rock that was placed into a Ziploc bag and
crushed with a rubber mallet. The crushed rock was then transferred to a 220mL
polypropylene cup and weighed.

2. A three acid digestion was performed by adding 25mL each of HNO;, HCI, and HF to
the sample cup. A MB, LCS, and LCSD were created at this time by adding all three
acids to empty 220mL cups. 4 / /)Q

3. Following digestion, the sample was taken to dryness and then brought up in 10ml ~ /* 30
HNO3 and ~150ml DI water.

4. The sample was filtered through qualitative fluted filter paper, diluted to
1000ml with DI water, and packed for a geometry 1 gamma analysis.

5. Following gamma analysis, the sample will be released for all remaining rad
analyses.

TECHNICIAN/ANALYST % W DATE_ /R } 30 /D?

DEPARTMENT MANAGER —C,AAW% it DATE (2|20 0%

s

e T 365782  FORM 30216.doc (4/22/04)
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p A R A G { N ALS Laboratory Group NCR # 11164
< ) ANALYTICAL CHERMISTRY & TESTING SERVICES

ANALYTICS

A Division of DataChem Laboratories, Inc.

CONTROLLED
NON-CONFORMANCE REPORT

Non-Conformance . .. - .~ SRR
Initiated By: John C. Petrovic on 2/2/2009
Event Type: elevated alpha activity
Event Explanation: Sample 0812153-1 has alpha cpm greater than 10 times the level of the bkg cpm.

Action To
Prevent Reccurence: N/A - sample constituents (matrix) issue

Corrective Action

Corrective Action:  Submit for Clean-up
Department Manager Approval: Renee Gallegos
Approval Date:  2/3/2009
Corrective Action Comments:

Workorders Affected

] Y —— ” i I 7 —

Lance R. Steere 2/3/2009

The samples were originally associated with the following Batch(es): All rework was completed in the following Batch(es):

SR090123-1 created on 1/23/2009 SR090123-1 created on 1/23/2009

Outcome: The alpha activity seen in the first count has
been removed foliowing an ascorbic acid -
clean-up procedure. The requested MDC of
0.06 pCi/gram was not met for the sample or
method blank (MB) and the method blank

has Sr-90 activity above the requested MDC
of 0.06 pCi/gram at 0.38 pCi/gram. However,

jheapmniaias 21 dnfiloram of Sl

['! — - acti\llit\g more than five times the activity in

t
\

L




PARAGON -
ANALYTICS

A Division of DataChem Laboratories, Inc.

ALS Laboratory Growup

ANALYTICAL CHEMISTRY & TESTING SERVICES

NCR #: 11164

CONTROLLED
NON-CONFORMANCE REPORT

Project Manager Approval: LRS on 2/10/2009

Department Manager Approval: Renee Gailegos on 2/9/2009
QA Manager Approval: Deb Scheib on 2/10/2009

Page 2 of 2

Date Printed: Wednesday, February 11, 2009
Paraqon Analytics
Partof the ALS Laboratory Group
225 Commerce Drive Ft. Collins, Colorado 80524
Phone (970) 490-1511 Fax (970) 490-1522 www.paragonlabs.com www.alsenviro.com
A Campbell Brothers Limited Company
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Radiochemistry Data Package

Section 7

LABORATORY
BENCH SHEETS
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SR 1380 Seaboard Industrial élvd.
ANALYTICS - s Atlanta, Georgia 30318 - U.S.A.

Phone (404) 352-8677
Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source PAT gL 06:3)5 Of
e b 1 A0

62751-307
Sr-90 50 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically

from a calibrated master solution. The master solution was
calibrated by the Department Des Applications Et De La Metrologie
Des Rayonnements Ionisants (DAMRI), Paris, France, as Number
25%831.

Radionuclide purity and calibration were checked by germanium
gamma-ray spectrometry and liguid scintillation counting. The
nuclear decay rate and. assay date for this source are given
below.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

~  “ISOTOPE: Sr-90
ACTIVITY (dps): 1.868 E4
HALF-LIFE: ) 28.79 years
CALIBRATION DATE: December.1l, 2001 12:00 EST
TOTAL UNCERTAINTY*: 5.0%

*99% Confidence Level
Impurities: fy-impurities <0.1%
50.3054 grams 0.1M HCl solution with 30 pg/g Sr carrier.

P O NUMBER 001703, Item 1

— )
SOURCE PREPARED BY: V¢¢4&24444u&7éa\

M. Taskaeva, Radiochemist

" A APPROVED: ‘ 4]Y7_ /642§::;?§ [2-4-0 ]
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Instrument: LB4100-A

Calibration: Sr-90 Flat Planchet
Date of Calibration: 10/01/08

Efficiency Log Files: Sr90F-10/08

Efficiency Files: ESF1001, ESF1001A

Source ID’s: Sr-90 - 514.1572.73 (Efficiency)
Sr-90- 600.3020.50 (ICV’s & ICB’s)
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Sr-90 FLAT Planchet
LB4100-A
10/1/2008

Det #
A1
A2
A3
Ad
C1
Cc2
C3
C4

Efficiency

2007

0.4075
0.4060
0.4077
0.4045
0.4060
0.4213
0.4260
0.4375

Efficiency

2008

0.4140
0.4125
0.4084

-0.4139

0.4236
0.4404
0.4310
0.4483

% Diff

1.60
1.60
0.17
2.32
4.33
4.53
1.17
2.47
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' . ' 1380 Seaboard Industrial Bivd,
ANALYTICS ‘ Vi "E) >/ AﬂantaZ(geurgia 30318 - USA.
-~ . ,
A 5-23.9 féone (404) 352-8677
F

. ax  (404) 362-2837
CERTIFICATE OF CALIBRATION
m—@c'étngla.rd Radionuclide Source

AY
N\

\ : :
., 57370-307 -

Sr-90 5 wmh Ligquid in Flame Sealed Vial

This standard radionuclide source was .prepared gravimetrically
from a calibrated master liquid radionuclide solution source.
The master source was calibrated by liquid scintillation
counting. ' i

ANALYTICS maintains traceability to the National -‘Imstitute of ;
Standards and Technology through Measurements Assurance Programs ’
as described in USNRC Reg. Guide 4.15, Revision 1.

Radionuclide purity and calibration were checked by germanium
gamma-ray spectrometry and liguid scintillation counting. The
nuclear decay rate and assay date for this source are given
below.

ISOTORE: ~ . Sr-90

ACTIVITY (dps): 3.757 E+04

HALF-LIFE: 28.74 years {

CALIBRATION DATE: March 18, 1999 12:00 EST o

TOTAL UNCERTAINTY: 4.0% f
SYSTEMATIC: 3.5%

RANDOM: - - 0.5
5.02081 grams of éplution 30 ppm Sr carrier in 0.1M HC1.

P O NUMBER 22170, -Item 2 %
SOURCE PREPARED BY: / <—7L!3"/

M. D. Currle, Radidochemist

Q A APPROVED: ‘éyffz /4Qt;é£::>7;f 38777
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